Efficacy of Combination Therapy with MET and VEGF Inhibitors for MET-overexpressing Glioblastoma.
Glioblastoma multiforme (GBM) is a malignant brain tumor with an extremely poor prognosis. GBM tissues frequently express mesenchymal-epithelial transition factor (MET), which induces cell division, growth and migration. In addition, angiogenesis is a significant feature of GBM, attributable to the overexpression of vascular endothelial growth factor (VEGF). Although the VEGF inhibitor bevacizumab was recently highlighted as the second-line drug for GBM treatment, GBMs often recur even with bevacizumab therapy. Based on these findings, we hypothesized that inhibition of both MET and VEGF would exhibit a synergistic effect on MET-overexpressing GBM. As we observed MET expression at high levels in some patients with GBM, we designed GL261 murine glioma-based experiments. GL261 cells were transfected with siRNAs specific for MET and VEGF in vitro, and the cell growth ratios were evaluated. Simultaneously, transfected GL261 cells were transplanted into the brain of C57BL/6 mice, and their survival was monitored. GBM tissues frequently overexpressed MET protein at high levels compared with lower-grade gliomas. These GBMs at first responded to bevacizumab, but often eventually recurred. When GL261 cells were co-transfected with both MET-specific siRNA and VEGF-specific siRNA, the in vitro tumor cell growth significantly decelerated compared to single siRNA transfection. Consistently, when mice were transplanted with co-transfected GL261 cells, their survival was significantly prolonged compared to those given cells transfected with single siRNA. The current data indicate that the inhibition of both MET and VEGF exhibits efficient therapeutic effects of GBM-bearing hosts.